Langerhans cell histiocytosis (LCH) usually occurs in children under the age of 10 years with a predilection for the skull, spine, rib and humerus. Solitary LCH occurring in an adult clavicle is uncommon with limited reports to date. The lesion in our patient was curetted with the intent to make a diagnosis, which subsequently lead to the remission of the symptom and the disease. At the final follow-up after 1 year, no local recurrence or metastasis is observed.
Introduction
Langerhans cell histiocytosis (LCH) is a rare histiocytic disorder characterized by abnormal proliferation of functionally immature Langerhans cells. The prevalence of LCH is estimated to be 1-2 cases per 1 million people [1] . It predominantly occurs in the pediatric population, and its clinical presentation is variable. When it occurs in the bone, it has a predilection for the skull, spine, rib and humerus. We present a case of solitary LCH occurring in an adult clavicle, a rare presentation with limited cases reported in published studies.
A 25-year-old female presented with a left shoulder pain that had persisted for 2 months. She had no incidence of trauma or prior medical history. Due to deteriorating pain, she visited a nearby hospital and was diagnosed with bone tumor of the clavicle on radiography. She then was referred to our institute for further treatment. On initial physical examination, the overlying skin was smooth with slight redness. There was hotness with tenderness upon pressure in the area. The range of motion of the left shoulder was limited due to pain. On the plain radiograph, there was a 2-cm osteolytic lesion in the middle third of clavicle with slight periosteal reaction ( fig. 1 ). On MRI, the lesion was depicted as low intensity on T1-WI and high on T2-WI, with the extra-skeletal mass extending to the coracoid process ( fig. 2 ). On positron emission tomography (PET)-CT, the lesion was solitary with a maximum standardized uptake value (SUVmax) of 14.23 ( fig. 3) . The blood examination results were all in the normal range. Differential diagnosis included malignant lesions such as Ewing sarcoma and plasmacytoma; therefore, open biopsy was performed. On histopathologic examination, the lesion was composed of histiocytic appearing cells with prominent eosinophils. On immunohistochemistry, the lesion was positive for CD1a and S-100, confirming the diagnosis of LCH ( fig. 4 ). One year after biopsy, the lesion is well healed with no local recurrence or distant metastasis.
Discussion
LCH is an abnormal proliferation of tissue macrophage called Langerhans cells which was previously known as histiocytosis X that grouped eosinophilic granuloma, HandSchüller-Christian disease and Letterer-Siwe disease. The etiology of this entity is still unknown, with conflicting reports between its neoplastic origin and the possibility of a reactive immune condition. Recent findings of a mutation in BRAF [2] and MAP2K1 [3] have led to the assumption of its neoplastic origin, at least in some subgroups. LCH occurring in an adult is uncommon, since LCH predominantly occurs in children, with approximately 80 % of the disease happening under the age of 15 [4] . Although the majority of LCH occurs as a solitary lesion, it could also present as multiple lesions involving the skin, lymph node, lung, liver and spleen. Wester et al. [5] reported 61 cases of LCH occurring in adults, with only 6 % involving the clavicle. A solitary lesion in the clavicle is extremely rare, and only 12 cases have been reported to date [4] [5] [6] [7] [8] [9] [10] [11] [12] .
Diagnosis of LCH is sometimes difficult and it is reported to be underdiagnosed especially in the adult population. The most frequent lesion occurring in an adult clavicle is a metastasis of carcinoma, but the radiographic differentiation between metastasis, osteomyelitis and LCH is often difficult. Although most of the malignant tumors occur in the end of the bone, localization is not particularly helpful for a definitive diagnosis. Utilization of PET-CT for LCH has been reported in a number of studies, and efficacy has been shown for overall disease extension and posttreatment assessment. It is superior to bone scintigraphy, where only 35% of the cases are detected, but it does not lead to a definitive diagnosis [13] . Cortical destruction and soft tissue extension that was observed in our case are rare, and biopsy is mandatory to make a diagnosis. Although uncommon, LCH should be considered in the differential diagnosis of an osteolytic lesion occurring in an adult clavicle.
Treatment consists of surgery, radiation therapy, chemotherapy and combination therapy depending on the localization and spread of the lesion. Surgery is usually sufficient for solitary lesions, where only 2 local recurrences among the 61 cases have been reported for adult LCH [5] . Several options for surgery have been reported from biopsy alone to curettage with bone grafting. Because some LCH undergo spontaneous regression, it is prudent to limit the invasiveness of the treatment for small lesions. In our case, biopsy was sufficient to achieve resolution of the disease. There has been only one report of a malignant LCH of the clavicle, and although the lesion is extremely heterogeneous in presentation, local aggressiveness such as pathological fracture warrants cautious follow-up [14] .
Conclusion
We have reported a rare case of solitary LCH occurring in an adult clavicle. Open biopsy for definitive diagnosis of the lesion subsequently led to remission of the lesion. Although uncommon, LCH should be considered in the differential diagnosis of an osteolytic lesion in the clavicle. The rarity of this tumor occurring in an adult clavicle has not enabled prediction of the outcome, therefore additional follow-up is warranted. On MRI, the lesion was depicted as a low-intensity lesion on T1-WI (a) and as a high-intensity lesion on T2-WI (b). An extra-skeletal mass was observed in the inferior part of the clavicle with the lesion extending to the coracoid process. 
